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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
humam  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 


It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con- 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
ABSTRACT 

Gallo  Dam:  NDI  I.D.  No.  PA-00233 

Owner:  John  Gallo 

State  Located:  Pennsylvania  (PennDER  I.D.  No.  56-91) 

County  Located:  Somerset 

Stream:  Beaverdam  Run 

Inspection  Date:  6  August  1979 

Inspection  Team:  GAI  Consultants,  Inc. 

570  Beatty  Road 
Monroeville,  PA  15146 


Based  on  the  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
fair  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accor¬ 
dance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF)  for  this  facility  is  the  Probable  Maximum  Flood 
(PMF) .  Results  of  the  hydrologic  and  hydraulic  analysis 
indicate  that  the  facility  is  capable  of  passing  and/or 
storing  only  about  13  percent  of  the  PMF  prior  to  overtop¬ 
ping  of  the  embankment.  Overtopping  and  embankment  failure 
is  anticipated  under  floods  of  less  than  1/2  PMF  magnitude 
and  would  result  in  an  increase  in  the  potential  for  loss  of 
life  downstream  from  the  dam.  Thus,  based  on  criteria 
contained  in  the  recommended  guidelines,  the  spillway  is 
considered  to  be  seriously  inadequate. 

Deficiencies  noted  during  the  investigation  include  a 
densely  overgrown  and  brush-strewn  downstream  dam  face; 
erosion  ditches  cut  into  the  irregular  downstream  face; 
saturated  embankment  conditions  in  the  vicinity  of  the  low 
level  outlet  from  the  dam  toe  to  a  point  13  feet  below  the 
dam  crest;  poor  drainage  conditions  immediately  downstream 
of  the  embankment  toe;  and  rotation  of  the  concrete  cap 
portion  of  tk  i  spillway  weir. 

Due  to  the  seriously  inadequate  spillway  classification,  the 
facility  is  considered  unsafe,  but  non-emergency  as  failure 
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is  not  considered  imminent.  However,  it  is  recommended  that 
the  owner  immediately  develop  a  warning  system  to  notify 
downstream  residents  should  hazardous  conditions  develop. 
Included  in  the  plan  should  be  provisions  for  around-the- 
clock  surveillance  of  the  facility  during  periods  of  unusu¬ 
ally  heavy  precipitation. 

In  addition,  it  is  recommended  that  the  owner: 

a.  Have  the  facility  studied  by  a  registered  profes¬ 
sional  engineer  experienced  in  the  hydraulics  and  hydrology 
of  dams,  and  implement  the  measures  necessary  to  make  the 
facility  hydraulically  adequate. 

b.  Cut  the  overgrowth  and  clear  all  brush  from  along 
the  downstream  embankment  slope  and  toe  to  permit  detailed 
inspection  of  the  facility. 

c.  Have  the  facility  inspected  by  a  registered  profes¬ 
sional  engineer  experienced  in  the  design  and  construction 

of  earth  dams  to  assess  the  stability  of  the  embankment, 
particularly  in  the  vicinity  of  the  observed  saturation  near 
the  siphon,  and  take  necessary  remedial  measures  as  recom¬ 
mended  . 


d.  Provide  positive  controlled  drainage  of  the  flow 
observed  along  the  abutment-embankment  contact  and  immedi¬ 
ately  downstream  of  the  toe  area  to  eliminate  the  ponding 
and  swamp-like  conditions. 

e.  Regrade  and  seed  the  embankment  crest  and  down¬ 
stream  slope  to  eliminate  concentrated  runoff  and  erosion 
ditches,  and  provide  a  smooth  surface  amenable  to  maintenance 
and  inspection. 

f.  Provide  a  means  whereby  the  low  level  outlet  pipe 
can  be  closed,  as  well  as  opened,  on  its  upstream  side,  at 
all  times. 


g.  Develop  formal  manuals  to  ensure  continued  care, 
maintenance,  and  proper  operation  of  the  facility. 
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Bernard  V.  Mihalcin 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
GALLO  DAM 

NDI  #  PA-233,  PENNDER  #  56-91 
SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority . 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose . 


The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

/ 

•p 

1.2  Description  of  Project.  ' 

a.  Dam  and  Appurtenances.  Gallo  Dam  is  a  29-foot 
high  earth  embankment  approximately  690  feet  long  (including 
spillway) .  The  embankment  is  reportedly  comprised  of  3 
sections  which  include  an  impervious  core,  a  semi-pervious 
upstream  section  and  a  pervious  downstream  section, _  (see 
Figure  3). 


—rThe  facility  is  served  by  a  chute  channel  spillway, 
with  discharges  controlled  by  a  free  overfall,  concrete  weir 
structure.  The  spillway  is  located  near  the  right  abutment, 
and  has  a  crest  length  of  39  feet.  In  addition,  the  facil¬ 
ity  is  equipped  with  a  18-inch  diameter  steel  pipe  encased 
in  concrete  used  as  a  low  level  outlet  as  well  as  a  16-inch 
diameter  steel  siphon  rhuLoguph  2>-  which  was  installed 

in  1973.  «. 


*  •. 


b.  Location.  Gallo  Dam  is  located  on  Beaverdam  Run 
in  Jenner  Township,  Somerset  County,  Pennsylvania.  The  dam, 
reservoir,  and  watershed  are  contained  within  the  Boswell 
and  Ligonier,  Pennsylvania  7.5  minute  U.S.G.S.  topographic 
quadrangles  (See  Appendix  G) .  The  coordinates  of  the  dam 
are  N40°  8.8’  and  W79°  5.8'. 


c.  Size  Classification.  Small  (29  feet  high,  440 
acre-feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (See  Section  3.1.e.). 
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e.  Ownership .  John  Gallo 

c/o  Ligonier  Valley  Beach 
Lincoln  Highway  East 
Ligonier,  PA  15658  . 

f.  Purpose .  Recreation  (Commercial  development). 

g.  Historical  Data.  Information  available  in  PennDER 
files  indicates  that  the  facility  was  designed  by  the  Neilan 
Engineers  of  Somerset,  Pennsylvania  and  constructed  by  the 
Latrobe  Construction  Company.  The  facility  was  completed  in 
1958. 


The  field  inspection  indicated  several  discrepancies 
relative  to  the  available  drawings,  including  the  orienta¬ 
tion  of  the  spillway,  the  relative  freeboard  between  the 
original  weir  crest  and  the  top  of  the  dam,  and  the  char¬ 
acter  of  the  outlet  system.  Correspondence  in  PennDER  files 
indicates  that,  although  the  Neilan  Engineers  designed  the 
facility,  they  did  not  provide  construction  inspection.  In 
addition  to  the  changes  that  were  made  during  construction, 
several  post-construction  changes  were  made  which  included 
the  raising  the  spillway  crest  and  sidewalls  in  1969,  the 
addition  of  a  16-inch  diameter  steel  siphon  in  1973,  and  the 
placement  of  additional  fill  on  the  embankment  in  1974. 

1.3  Pertinent  Data 


a-  Drainage  Area  (square  miles) .  3.8 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduits-Dis- 
charge  curves  are  not  available. 

Discharge  Capacity  of  the  Spillway  at  Maximum  Pool 

*  730  cfs. 


c.  Elevation  (feet  above  mean  sea  level) .  The  fol¬ 
lowing  elevations  were  obtained  from  available  drawings  and 
through  field  measurements  which  were  based  on  the  elevation 
of  the  downstream  toe  of  the  spillway  weir  at  1843.5  feet. 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 


1853  (design) 
1850.5  (field) 
Not  known 
Not  known 
1847.3 
1847.3 
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Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 

1833 

1822 

1822 

Not  known 

Reservoir  Length  (feet). 

Top  of  Dam 

Normal  Pool 

3100 

3000 

Storage  (acre-feet) . 

Top  of  Dam 

Normal  Pool 

Design  Surcharge 

440 

330 

Not  known 

Reservoir  Surface  (acres) . 

Top  of  Dam 

Normal  Pool 

Maximum  Design  Pool 

36 

33 

Not  known 

Dam. 

Type 

Zoned  Earth. 

Length 

690  feet  (field 
measured;  including 
spillway) . 

Height 

29  feet  (field  mea¬ 
sured;  embankment 
crest  to  invert  at 
outlet  conduit) . 

Top  Width 

30  feet  (field  mea¬ 
sured)  . 

Upstream  Slope 

2H:1V 

Downstream  Slope 

1-1/2H : IV  (irregular 
and  varies  locally) . 

Zoning 

Impervious  core  with 
a  semi-pervious  op- 
stream  shell  and  a 
pervious  downstream 
shell. 

Impervious  Core 


Cutoff 


Grout  Curtain 

Diversion  ranal  and 
Regulating  Tunnels. 

Spillway. 

Type 


Crest  Elevation 
Crest  Length 
Outlet  Works . 

Low  Level  Outlet 


Siphon 


Impervious  material 
reportedly  placed  in 
thin  lifts  and  com¬ 
pacted. 

A  cutoff  trench 
about  5  feet  deep 
and  10  feet  wide 
reportedly  exists 
beneath  the  imper¬ 
vious  clay  core. 

None  indicated. 


None . 


Concrete  chute  chan¬ 
nel  with  discharges 
controlled  by  a  con¬ 
crete  weir  structure; 
located  near  right 
abutment. 

1847.3 

39  feet 


18-inch  diameter  steel 
low  level  outlet 
pipe  (blowoff) 
encased  in  concrete 
(See  Figure  4. 

Note:  Inlet  riser 

was  not  constructed 
as  shown) . 

16-inch  diameter 
steel  siphon;  can  be 
used  to  lower  the 
water  level  to  6  feet 
below  normal  pool 
level. 


Conduit  Lengths 


Closure  and  Regulating 
Facilities 


Access 


Blowoff  -  108  feet 
(estimated) 

Siphon  -  150  feet 
(estimated) 

Low  level  outlet  has 
concrete  plug  (lid) 
on  short  riser  on 
upstream  side.  A 
galvanized  steel  cable 
(attached  to  lid  and 
dam  crest)  is  pulled 
to  lift  plug  and  drain 
reservoir . 

Galvanized  steel  cable 
is  attached  to  crest 
of  dam.  Gate  valve 
on  siphon  is  accessible 
from  downstream  face 
of  dam. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  or  calculations  are  available  concerning  any  aspect 
of  this  facility.  Design  drawings  were  obtained  from  Penn- 
DER  files,  although  field  inspection  notes  indicate  that 
they  are  not  as-builts.  Correspondence  and  permit  appli¬ 
cation  reports  obtained  within  PennDER  files  contain  few 
design  references  and  details,  and  indicate  that  no  formal 
construction  specifications  were  prepared.  Soil  placement 
and  compaction  criteria  were,  however,  amended  to  the  con¬ 
struction  permit. 

b.  Design  Features. 

1.  Embankment .  Information  contained  within 
PennDER  files  indicates  that  the  structure  was  designed  as  a 
zoned  earth  embankment  with  an  impervious  core,  a  semi- 
pervious  upstream  shell,  and  a  pervious  downstream  shell 
(See  Figure  3) .  The  upstream  face  was  mantled  with  sandstone 
riprap  from  4  feet  below  normal  pool  up  to  the  dam  crest. 

The  downstream  face  was  covered  with  4  inches  of  topsoil  and 
seeded.  Both  upstream  and  downstream  slopes  were  set  at 
2H: IV. 


Little  information  is  available  relative  to  the 
embankment  foundation,  except  that  a  cutoff  trench  about  5 
feet  deep  and  10  feet  wide  was  to  have  been  constructed 
beneath  the  impervious  core  section  of  the  embankment. 

2.  Appurtenant  Structures. 

a)  Spillway.  The  spillway  was  to  be  a 
concrete  chute  channel  with  discharges  controlled  by  a 
concrete  trapezoidal-shaped  weir  structure  located  near  the 
right  abutment.  The  weir  crest  was  to  be  approximately  40 
feet  long,  with  the  weir  flanked  by  concrete  wingwalls  which 
were  to  rise  about  8  feet  above  the  weir  crest.  However, 
field  measurements  indicate  that  only  about  a  5.5-foot 
freeboard  was  provided  for  the  spillway.  Modifications  were 
made  to  the  spillway  in  1969,  resulting  in  the  raising  of 
the  crest  and  sidewalls  to  their  present  configuration.  The 
spillway  sidewalls  were  not  raised  an  equal  height  with  the 
spillway  crest,  resulting  in  a  further  reduction  of  the 
design  spillway  capacity. 

b)  Outlet  Works.  Information  contained  on 
design  drawings  indicates  that  the  facility  was  to  be  provided 
with  a  low  level  outlet  and  a  vertical  concrete  riser  which 
would  serve  as  the  primary  spillway.  Apparently,  however, 
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these  plans  were  modified,  and  the  dam  is  provided  only  with 
the  low  level  outlet  conduit  which  is  capped  with  a  concrete 
lid  attached  to  a  galvanized  steel  cable.  The  cable  is 
secured  to  the  dam  crest,  and  reportedly  can  simply  be 
pulled  in  order  to  drain  the  reservoir. 

A  16-inch  diameter  steel  siphon  was  added  to  the  facility 
in  1973.  The  siphon  can  be  used  to  lower  the  water  level  to 
approximately  6  feet  below  the  spillway  crest. 

c .  Design  Data  and  Procedures. 

1.  Embankment .  No  design  data  or  information 
relative  to  design  procedures  are  available. 

2.  Appurtenant  Structures .  No  design  data  or 
information  relative  to  design  procedures  are  available, 
with  the  exception  of  a  reference  in  PennDER  correspondence 
which  recommends  designing  the  spillway  to  pass  a  flow  of 
900  cfs  per  square  mile.  Numerous  discrepancies  exist  be¬ 
tween  the  design  drawings  and  the  as-built  conditions. 

2. 2  Construction  Records. 

No  records  pertaining  to  the  construction  of  the  facility 
are  available.  In  addition,  no  records  of  the  modifications 
exist. 

2. 3  Operational  Records. 

No  pool  level,  rainfall  or  spillway  discharge  records 
are  available  for  the  facility 

2. 4  Other  Investigations. 

Two  PennDER  inspection  reports,  dated  November  25,  1958 
and  May  2,  1963,  indicate  that  the  conditions  at  the  dam 
were  satisfactory. 

2 . 5  Evaluation. 

Little  information  is  available  relative  to  design 
parameters.  Some  modifications  made  during  construction 
include : 

1.  Change  in  the  inclination  of  the  spillway  with 
respect  to  the  dam  axis  as  shown  on  design  drawing  (Figure  2) . 

2.  Deletion  of  the  concrete  riser  which  was  to  func¬ 
tion  as  the  primary  spillway. 

In  addition  to  the  as-built  changes,  several  post¬ 
construction  changes  were  made  to  the  facility  which  affect 
its  performance.  They  include: 
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1.  The  re-shaping  and  raising  of  the  weir  crest  by 
approximately  two  feet,  although  the  sidewalls  were  only 
raised  about  six  inches. 

2.  The  addition  of  a  16-inch  diameter  steel  siphon 
which  enables  the  owner  to  lower  the  pool  level  without 
completely  draining  the  facility. 

3.  The  placement  of  additional  material  along  the 
dam  crest  in  1974. 

The  available  data,  although  limited,  are  considered 
sufficient  to  make  a  general  Phase  I  assessment  of  the 
facility. 


SECTION  3 
VISUAL  INSPECTION 


3 . I  Observations . 

a.  General .  The  general  appearance  of  the  facility 
suggests  that  it  is  in  fair  condition. 

b.  Embankment.  Observations  made  during  the  visual 
inspection  indicate  the  embankment  to  be  in  fair  condition. 
Deficiencies  include  a  heavily  overgrown  and  brush-strewn 
downstream  face,  an  uneven  downstream  slope  with  erosion 
ditches  at  several  locations  (See  Figure  1) ,  and  swamp-like 
conditions  immediately  downstream  of  the  embankment  toe. 

In  addition,  the  downstream  face  of  the  embankment  is 
saturated  above  the  low  level  outlet  conduit,  from  the  dam 
toe  to  a  point  about  13  feet  below  the  dam  crest. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  visual  inspection  indicated 
that  the  spillway  is  in  fair  condition.  Much  of  the  con¬ 
crete  surfaces  exhibit  scaling,  and  the  wingwalls  contain 
hairline  cracks  and  efflorescence  (See  Photos  1  and  3) . 

A  portion  of  the  lower  end  of  the  spillway  was  dis¬ 
lodged  in  the  past,  necessitating  some  remedial  work  (See 
Photograph  4).  Also,  the  weir  crest  was  re-shaped  and 
raised  in  1969  by  approximately  2  feet,  while  approximately 
6  inches  of  concrete  was  added  to  the  spillway  weir  sidewalls 
(See  Photograph  3) .  The  modification  has  resulted  in  the 
reduction  of  spillway  capacity.  The  spillway  crest  addition 
is  cracked  and  somewhat  rotated  (See  Photograph  3) ,  possibly 
from  ice  pressure. 

2.  Outlet  Works .  The  outlet  works  at  Gallo  Dam 
is  somewhat  unconventional  in  that,  to  drain  the  reservoir, 
a  galvanized  steel  cable  connected  to  a  concrete  lid  on  the 
upstream  side  of  an  18-inch  diameter  concrete-encased  steel 
pipe  is  pulled,  essentially  pulling  the  plug  on  the  reser¬ 
voir.  A  new  cable  was  reportedly  installed  in  1978. 

A  second  outlet,  a  16-inch  diameter  steel  siphon,  was 
functioning  at  the  time  of  inspection,  and  can  be  used  to 
lower  the  water  level  to  approximately  six  feet  below  normal 
pool  level.  The  siphon  basically  operates  as  a  low  flow 
service  spillway. 

d.  Reservoir  Area.  The  terrain  surrounding  the 
reservoir  is  moderately  to  steeply  sloped  and  lightly  forested. 
No  signs  of  slope  distress  were  observed. 


e.  Downstream  Channel.  The  downstream  channel  is 
confined  within  a  relatively  gently  sloped  and  broad  flood- 
plain  for  about  9000  feet  to  Beaverdam  Runs’  confluence  with 
the  North  Branch  of  Quemahoning  Creek.  No  dwellings  or 
structures  are  located  within  this  reach.  In  the  next  4000 
feet,  the  floodplain  broadens  and  the  North  Branch  of  Quemahoning 
Creek  combines  with  Quemahoning  Creek.  Several  coal  pro¬ 
cessing  and/or  related  structures  are  located  within  this 
portion  of  the  floodplain.  These  structures  could  suffer 
damage  from  the  large  flows  which  should  be  associated  with 
a  breach  of  Gallo  Dam.  Approximately  8000  feet  further 
downstream,  Quemahoning  Creek  passes  under  U.  S.  Route  30  in 
the  community  of  Ferrell ton.  A  commercial  establishment  and 
three  mobile  homes  are  situated  sufficiently  close  to  the 
stream  such  that  large  flows  could  cause  significant  damage 
to  the  dwellings  (estimated  population  10  to  20) .  There¬ 
fore,  the  hazard  classification  of  Gallo  Dam  is  considered 
to  be  high. 

3 . 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  fair.  Deficiencies  noted  during  the  inspection  included 
a  dense  overgrowth  and  brush-strewn  downstream  dam  face;  an 
irregular  downstream  face,  with  erosion  ditches  cut  into  the 
embankment  at  several  locations;  and  a  saturated  zone  above 
the  low  level  outlet  pipe,  from  13  feet  below  the  dam  crest 
to  the  dam  toe.  The  spillway  appears  to  be  in  fair  condition; 
however,  modifications  to  the  weir  crest  have  reduced  its 
capacity.  A  siphon  pipe  has  been  added  to  the  facility, 
presumably  to  provide  low  flow  discharge  capacity,  and 
drawdown  capability  without  fully  draining  the  facility. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4. 1  Normal  Operating  Procedure. 

The  facility  is  basically  self-regulating .  Excess 
inflow  passes  over  the  concrete  weir  structure,  into  the 
chute  channel,  and  finally  discharges  into  Beaverdam  Run. 
Discharge  at  low  pool  level  can  be  passed  through  a  siphon 
pipe  which  is  controlled  via  a  gate  valve  located  near  the 
dam  toe. 

4. 2  Maintenance  of  Dam. 

No  formal  maintenance  program  exists  at  the  facility. 
Maintenance  is  performed  on  an  unscheduled  basis.  Rock  is 
stockpiled  at  several  locations  on  the  dam  crest  and  is  used 
for  riprap  replacement  when  necessary.  Trees  were  cut  on 
the  downstream  face  in  1979,  but  were  not  removed  and  hindered 
the  visual  inspection. 

4 . 3  Maintenance  of  Operating  Facilities. 

See  Section  4.2  above. 

4 . 4  Warning  System. 

No  warning  system  is  in  effect  at  this  time. 

4 . 5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  a- 
vailable  for  the  facility,  and  no  formal  warning  system 
exists.  Formal  manuals  are  recommended  to  ensure  continued 
maintenance  and  safety. 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  hydrologic/hydraulic  design  data  or  calculations  are 
available  with  respect  to  the  original  or  modified  spillway 
systems . 

5. 2  Experience  Data. 

No  daily  records  are  available;  but,  the  owner  reports 
that  the  maximum  spillway  discharge  has  been  approximately 
14  inches  to  16  inches  over  the  existing  weir. 

5. 3  Visual  Observations. 

Based  on  the  visual  inspection,  the  spillway  is  in  fair 
condition.  The  weir  cap  is  cracked  and  slightly  misaligned; 
however,  failure  of  the  cap  would  not  produce  any  significant 
consequences.  The  failure  of  the  downstream  edge  of  the 
spillway  (probably  from  undercutting)  appears  to  have  been 
adequately  repaired.  No  major  deficiencies  were  observed 
that  would  indicate  the  spillway  could  not  perform  satisfac¬ 
torily,  within  the  limits  of  its  design  capacity,  during  a 
flood  event. 

5. 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army, 

Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.S.  Army  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capa¬ 
bilities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 

5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions,  the  Spillway  Design  Flood  (SDF)  for  Gallo  Dam  ranges 
between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF. 

The  classification  is  based  on  the  relative  size  (small) , 
and  the  potential  hazard  of  dam  failure  to  downstream  de¬ 
velopments  (high) .  Due  to  the  high  potential  for  downstream 
damage,  and  to  the  relatively  large  storage  volume  behind 
the  dam  at  maximum  pool  (about  440  acre-feet) ,  the  SDF  for 
this  facility  is  considered  to  be  in  the  PMF. 


b.  Results  of  Analysis.  Gallo  Dam  was  evaluated 
under  near  normal  operating  conditions.  That  is,  the  reser¬ 
voir  was  initially  at  its  normal  pool  or  spillway  elevation 
of  approximately  1847.3  feet,  with  all  low  level  outlets  as¬ 
sumed  to  be  closed,  and  the  spillway  discharging  freely. 

The  spillway  is  a  concrete  chute  channel,  with  discharges 
controlled  by  a  concrete  weir  structure.  The  necessary 
downstream  channel  routing  was  done  under  the  assumption 
that  the  routing  stream  was  dry  prior  to  the  inflow  of  the 
dam  outflow.  Only  the  potential  storage  available  along  the 
main  watercourse  was  considered  in  the  routing  computations. 

A  more  detailed  study  might  consider  the  potential  storage 
capabilities  of  the  various  tributary  streams,  since  the 
stream  gradients  are  quite  gentle.  All  pertinent  engineering 
calculations  relative  to  the  evaluation  of  this  facility  are 
provided  in  Appendix  C. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Gallo  Dam  can  accommodate  only  about  13  percent  of  the  PMF 
(SDF)  prior  to  the  overtopping  of  the  embankment  (Appendix 
C,  Summary  Input/Output  Sheets,  Sheet  J) .  The  low  top  of 
the  dam  was  inundated  by  depths  of  water  of  1.7  and  3.1  feet 
under  the  1/2  PMF  and  PMF  events,  respectively  (Summary 
Input/Output  Sheets,  Sheet  J) .  Therefore,  since  the  SDF  for 
this  facility  is  the  PMF,  Gallo  Dam  has  a  high  potential  for 
overtopping,  and  thus,  for  breaching  under  floods  of  less 
than  SDF  magnitude. 

Since  Gallo  Dam  cannot  safely  handle  a  flood  of  at 
least  1/2  PMF  magnitude,  the  possibility  of  embankment 
failure  under  floods  of  1/2  PMF  intensity  or  less  was  in¬ 
vestigated  (in  accordance  with  ETL-1110-2-234) .  Several 
feasible  alternatives  were  analyzed  since  it  is  difficult, 
if  not  impossible,  to  determine  exactly  how  or  if  a  specific 
dam  will  fail.  The  major  concern  of  the  breaching  evalua¬ 
tions  is  with  the  impact  of  the  various  breach  discharges  on 
increasing  downstream  water  surface  elevations  above  those 
to  be  expected  if  breaching  did  not  occur. 

The  Modified  HEC-1  Computer  Program  was  used  for  the 
breaching  analysis  with  the  assumption  that  the  breaching  of 
an  earth  dam  would  begin  once  its  reservoir ' s  water  level 
reached  the  low  top  of  dam  elevation. 

Two  sets  of  breach  geometry  were  evaluated  for  Gallo 
Dam  for  each  of  two  failure  times  (Appendix  C,  Sheet  18) . 

The  two  sets  of  breach  sections  chosen  were  considered  to  be 
the  minimum  and  maximum  probable  failure  sections.  The  two 
failure  times  (total  time  for  each  breach  section  to  reach 
its  final  dimensions) ,  under  which  the  two  breach  sections 
were  investigated,  were  assumed  to  be  a  rapid  time  (0.5 
hours)  and  a  prolonged  time  (4.0  hours),  so  that  a  range 
of  this  most  sensitive  variable  might  be  examined. 


_ 


13 


In  addition,  an  average  or  more  probable  set  of  breach  con¬ 
ditions  was  analyzed,  with  a  failure  time  of  2.0  hours. 

The  peak  breach  outflows  (resulting  from  a  0.15  PMF 
overtopping)  ranged  from  about  2540  cfs  for  the  minimum 
section-maximum  fail  time  scheme  to  about  20090  cfs  for  the 
maximum  section-minimum  fail  time  scheme  (Appendix  C, 

Sheet  20) .  The  outflow  from  the  average  breach  scheme  was 
about  5720  cfs,  compared  to  the  non-breach  0.15  PMF  peak 
outflow  of  about  860  cfs  (Summary  Input/Output  Sheets, 

Sheets  M  and  J) .  The  water  surface  elevation  corresponding 
to  the  non-breach  0.15  PMF  peak  discharge  at  the  section 
(Section  6)  located  about  15600  feet  downstream  from  the 
dam  was  approximately  1811.5  feet  (MSL) ;  and  approximately 
1802.1  feet  (MSL)  at  a  section  (Section  8)  located  about 
21050  feet  downstream  from  the  dam  (Summary  Input/Output 
Sheets,  Sheet  K) .  The  water  surface  elevations  correspond¬ 
ing  to  the  average  breach  conditions  peak  outflows  at  the 
two  above-mentioned  downstream  sections  were  1815.7  feet 
(MSL)  and  1807.7  feet  (MSL),  respectively  (Summary  Input/ 
Output  Sheets,  Sheet  P) .  The  approximate  elevation  of  the 
residence  located  at  Section  6  is  about  1820  feet  (MSL) ; 
while  the  approximate  elevation  of  the  residences  and  busi¬ 
nesses  located  at  Section  8  is  about  1806  feet  (MSL) . 
Therefore,  the  increase  in  the  water  surface  at  Section  6, 
caused  by  the  failure  of  Gallo  Dam,  was  about  4.2  feet,  with 
the  breach  water  surface  well  below  the  dam  level  of  the 
residence.  The  increase  in  the  water  surface  at  Section  8, 
caused  by  the  failure  of  the  dam,  was  about  5.6  feet,  with 
the  breach  water  surface  above  the  damage  level  of  the 
structures.  It  can  further  be  surmised  that  embankment 
failure  under  somewhat  larger  base  flood  conditions  could 
possibly  cause  damage  to  the  residence  at  Section  6. 

The  consequences  of  dam  failure  can  be  better  envisioned 
if  not  only  the  increase  in  the  height  of  the  floodwave  is 
considered,  but  also  the  great  increase  in  the  momentum 
of  the  larger  and  probably  swifter  moving  volume  of  water. 
Therefore,  the  failure  of  Gallo  Dam  is  quite  possible,  and 
will  most  probably  lead  to  increased  property  damage  and 
possibly  to  increased  loss  of  life  in  the  downstream  regions. 

5 . 6  Spillway  Adequacy. 

As  presented  previously,  under  existing  conditions, 

Gallo  Dam  can  accommodate  only  about  13  percent  of  the  PMF 
(SDF)  prior  to  embankment  overtopping.  Should  a  0.15  PMF 
or  larger  event  occur,  the  dam  would  be  overtopped  and 
could  possibly  fail,  endangering  the  residences  and  in¬ 
creasing  the  potential  for  loss  of  life  in  the  downstream 
regions.  Therefore,  the  spillway  is  considered  to  be 
seriously  inadequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  appeared  to  be  in  fair  condition.  Several  defi¬ 
ciencies  were  noted  which  will  require  the  owner's  atten¬ 
tion.  They  include  removing  vegetation,  grading  and  back¬ 
filling  erosion  ditches  on  the  downstream  face  of  the  dam, 
and  providing  adequate  drainage  along  the  toe  of  the  dam. 

Two  saturated  areas  were  also  noted  near  the  siphon 
pipe  (above  the  low  level  outlet  pipe) .  The  zones  of  saturation 
and  hydrophilic  vegetation  extended  from  the  dam  toe  to  a 
point  13  feet  below  the  dam  crest. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  was  modified  in  1969 
when  two  feet  of  concrete  was  added  to  the  weir  crest  in 
order  to  provide  additional  reservoir  depth  and  surface  area 
for  recreational  use.  This  spillway  cap  has  since  cracked 
and  rotated  somewhat  (see  Photograph  3) .  Since  the  cap  only 
represents  the  upper  two  feet  of  the  weir  crest,  the  situation 
is  not  considered  critical;  however,  it  should  be  noted  that 
the  weir  was  also  reshaped  and  the  spillway  sidewalls  were 
not  raised  accordingly  when  the  crest  was  raised,  both  of 
which  have  led  to  a  reduction  in  the  actual  capacity  of  the 
spillway. 

Moderate  scaling,  minor  cracking  and  efflorescence  were 
noted  on  the  spillway  apron  and  sidewalls,  but  the  overall 
condition  of  the  spillway  is  considered  fair. 

2.  Outlet  Works.  The  low  level  outlet  works  at 
Gallo  Dam  consists  of  an  18-inch  diameter  steel  pipe  encased 
in  concrete.  The  dam  owner  reports  that  a  concrete  lid 
covers  the  small  riser  on  the  upstream  end  of  the  pipe  as 
shown  on  Figure  4.  A  galvanized  steel  cable  is  attached  to 
the  lid  and  to  the  dam  crest  by  an  embedded  metal  anchor. 

A  16-inch  diameter  steel  pipe  siphon  was  added  to  the  facility 
in  1973  to  afford  the  ability  to  lower  the  reservoir  to 
about  6  feet  below  normal  pool,  if  necessary.  The  siphon 
was  operated  in  the  presence  of  the  inspection  team,  but  the 
low  level  outlet  has  apparently  never  been  utilized.  According 
to  the  owner,  a  diver  replaced  the  steel  cable  lid  attachment 
in  1978. 

6.2  Design  and  Construction  Techniques. 

No  information  is  available  concerning  the  details  of 
design.  Historical  documents  contained  within  PennDER  files 
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indicate  that  the  site  is  underlain  by  minable  coal,  and 
that  measures  were  taken  to  preclude  deep  mining  beneath  the 
dam  and  reservoir  area.  No  formal  specifications  were 
prepared  for  construction;  however,  soil  placement  and 
compaction  criteria  were  amended  to  the  construction  permit 
by  State  reviewers. 

6 . 3  Past  Performance. 

The  owner  reported  that  to  his  knowledge  the  facility 
has  never  overtopped,  and  that  the  maximum  water  level  that 
he  recalls  was  14  to  16  inches  above  the  spillway  crest,  or 
about  2  feet  below  the  dam  crest.  A  portion  of  the  concrete 
spillway  adjacent  to  the  plunge  pool  was  dislodged,  apparently 
during  a  large  storm,  but  remedial  measures  appear  to  be 
performing  adequately 

6. 4  Seismic  Stability. 


The  dam  is  located  in  Seismic  Zone  1,  and  is  thus 
subject  to  minor  earthquake  induced  dynamic  forces.  Due  to 
the  lack  of  data  concerning  the  engineering  characteristics 
of  the  materials  used  to  construct  the  dam,  the  possible 
high  phreatic  surface  above  the  low  level  outlet,  and  the 
apparent  dumped  (and  uncompacted)  condition  of  the  soil  near 
the  downstream  side  of  the  crest,  it  cannot  be  presently 
assumed  that  the  facility  could  tolerate  even  minor  earth¬ 
quake  induced  dynamic  forces. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety .  Visual  observations  indicate  that  the 
facility  is  in  fair  condition.  Hydrologic  and  hydraulic 
calculations  performed  during  this  investigation  indicate 
that  the  facility  will  pass  and/or  store  only  13  percent  of 
the  PMF  prior  to  embankment  overtopping.  Based  on  screening 
criteria  supplied  by  the  Department  of  the  Army,  Office  of 
Chief  of  Engineers,  the  spillway  is  deemed  to  be  seriously 
inadequate,  and  the  facility  is  considered  unsafe,  non¬ 
emergency  . 

Structural  deficiencies  noted  by  the  inspection  team 
during  the  field  investigation  included  some  erosion  of  the 
downstream  slope,  and  a  saturated  downstream  dam  face  in  the 
vicinity  of  the  low  level  outlet  pipe  and  siphon.  Addition¬ 
ally,  dense  vegetation  and  cut  trees  strewn  on  the  down¬ 
stream  face  preclude  an  accurate  evaluation  of  its  condi¬ 
tion. 


b.  Adequacy  of  Information.  The  available  informa¬ 
tion  is  considered  sufficient  to  make  an  adequate  Phase  I 
assessment  of  the  facility. 

c.  Urgency .  Because  of  the  seriously  inadequate 
spillway,  a  warning  system  should  be  implemented  immediately. 
Additional  studies,  as  recommended  below,  should  be  carried 
out  without  delay. 

d.  Necessity  for  Additional  Investigations.  Additional 
investigations  to  more  accurately  determine  the  structural 
stability  and  hydraulic  adequacy  of  the  facility  are  con¬ 
sidered  necessary. 

7 . 2  Recommendations/Remedial  Measures . 

Due  to  the  seriously  inadequate  spillway  classifica¬ 
tion,  the  facility  is  considered  unsafe.  Failure  is  not 
considered  imminent;  however,  the  owner  should  immediately 
develop  a  warning  system  to  notify  downstream  residents 
should  hazardous  conditions  develop.  Included  in  the  plan 
should  be  provisions  for  around-the-clock  surveillance  of 
the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion. 


In  addition,  it  is  recommended  that  the  owner: 

a.  Have  the  facility  studied  by  a  registered  profes¬ 
sional  engineer  experienced  in  the  hydraulics  and  hydrology 
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of  dams,  and  implement  the  measures  necessary  to  make  the 
facility  hydraulically  adequate. 

b.  Cut  the  overgrowth  and  clear  all  brush  from  along 
the  downstream  embankment  slope  and  toe  to  permit  detailed 
inspection  of  the  facility. 

c.  Have  the  facility  inspected  by  a  registered  engin¬ 
eer  experienced  in  the  design  and  construction  of  earth  dams 
to  assess  the  stability  of  the  embankment,  particularly  in 
the  vicinity  of  observed  saturation  near  the  siphon,  and 
take  necessary  remedial  measures  as  recommended. 

d.  Provide  positive  controlled  drainage  of  the  flow 
observed  along  the  abutment-embankment  contact  and  immedi¬ 
ately  downstream  of  the  toe  area  to  eliminate  the  ponding 
and  swamp-like  conditions. 

e.  Regrade  and  seed  the  embankment  crest  and  down¬ 
stream  slope  to  eliminate  concentrated  runoff  and  erosion 
ditches,  and  provide  a  smooth  surface  amenable  to  maintenance 
and  inspection. 

f.  Provide  a  means  whereby  the  low  level  ou'-let  pipe 
can  be  closed,  as  well  as  opened,  on  its  upstream  side,  at 
all  times. 

g.  Develop  formal  manuals  to  ensure  continued  care, 
maintenance,  and  proper  operation  of  the  facility. 


APPENDIX  A 


CHECK  LIST  -  ENGINEERING  DATA 


SPILLWAY:  Spillway  weir  modified  in  1969  by  reshaping  and  raising  the  crest  by  about 

PLAN  two  feet  (a  rectangular-shaped  concrete  cap  was  placed  over  the  original 

SECTION  trapezoidal-shaped  weir).  Spillway  sidewalls  raised  only  about  6  inches. 

DETAILS  See  Figure  4  for  original  design. 


i 

a 

3 


C 

o 


P 
0) 
( I) 
•H 
P 


itJ 

e 

to 


s 

p 

>H 


a, 

(0 

o 


0) 

•u 

a) 

p 

o 

c 

o 

o 


■p 

»H 


4J 

O  <D 
■P  *H 
4J 
T3  3 

a>  o 

in 

3  rM 

<d 
<u  > 

fH  0 

ja  m 
(0 

O  5 
0 


a. 

_C_ 


Q) 

• 

. 

• 

• 

0)  <P 

a> 

<u 

a/ 

a) 

■P  0 

rH 

fH 

rH 

rH 

CO 

J3 

XI 

Xi 

XI 

0) 

KJ 

(0 

3 

3 

T3  TJ 

rH 

< — 1 

fH 

fH 

<U 

*H 

•H 

•H 

•H 

N  CO 

(0 

<0 

•H 

> 

> 

> 

> 

c  s 

UJ 

(0 

3 

>  <u 

a) 

<u 

<U 

a) 

i— i  p 

c 

c 

c 

c 

a>  -P 

0 

0 

0 

0 

O  to 

z 

z 

z 

z 

.. 

in 

o 

1-  V) 

in 

UJ 

z 

Z  -i 

z 

in 

in 

PM 

uj  — 

o 

>- 

UJ 

K 

z  < 

1/1 

PM 

_i 

in 

. . 

in 

in 

c.  t- 

V) 

K 

1- 

o 

< 

>- 

in 

O 

UJ  o 

—  UJ 

1- 

QC 

< 

zm 

z 

_J 

z 

cc 

H  Z 

3  O 

ac 

o 

1- 

<o 

< 

< 

o 

O 

O' 

o 

CL 

o 

MM 

Z 

MM 

O 

V  H* 

UJ  o 

CL 

UJ 

c. 

> 

< 

h- 

UJ 

oc  in 

z 

UJ 

ac 

z 

ISO 

H 

< 

QC 

O  UJ 

o  < 

QC 

o 

o< 

MM 

UJ 

-J  O 

1-  H 

z 

> 

o 

-JQC 

_J 

O  | 

<  — 

o 

< 

—  V) 

z 

o 

oo 

MM 

< 

—  1- 

z 

QC  O 

•-  z 

o 

O 

z 

oc> 

3 

c. 

oc  in 

MM 

O  -1 

<  < 

PM 

-i 

o 

oz 

< 

UJ 

UJ  UJ 

QC 

O  UJ 

ac  -J 

V) 

o 

MM 

V 

UJ 

H-  > 

c 

<  — 

UJ  a. 

UJ 

UJ 

ui 

z 

m 

in 

<  z 

m 

-I  Up 

O 


_Q_ 


X  - 


J-> 

in  c 

•  i—H  (U 
f^lrH  6 

r-  d  xi 
3  C 
QJ  (0 

»a  J3 

c-h  e 

■h  uj  a) 

v  o  o 

a)  +j  4J 

T3 

T3  T3  T3 

<ts  <u  a> 

T3  T3 
0)  T3  t3 
Qu  ro  rd 
•H 

cu  a>  ^ 
jj  d 
c  a) 
o  J-i  M 

£  u  <u 
a  c  +j 
■h  o  d 


Z 

2 

cu 

rH 

z 

to 

to 

1- 

to 

2 

Z  OC 

to 

£ 

O 

o  o 

a 

UJ 

M 

—  0. 

QC 

h- 

to 

H- 

1-  UJ 

o 

to 

UJ 

o  to 

U  <J5  O' 

o 

>- 

to 

o 

3  > 

3  Z 

UJ 

to 

z 

a 

O'  UJ 

OC  —  Q 

o' 

o 

t 

3 

1-  > 

H  a  Z 

O 

r 

O 

to  a 

to  UJ  < 

_l 

2 

H 

LD 

to 

Z  3 

Z  UJ 

o 

NN 

< 

H-! 

O  to 

O  Z  to 

o 

a 

U 

1-4 

2 

o 

U  —  UJ 

0. 

O 

O 

X 

o  — 

h- 

u. 

O' 

H-  < 

i-  z  a 

X 

M 

O' 

to  a 

to  UJ  3 

o 

z 

Q 

o 

o 

o  t- 

o 

O 

CO 

Q. 

a.  to 

X 

X 

X 

C  l-i 

•H  (1) 

•  O  C 
<u  a  3 

rl  H  O 

a  a 
A  a)  <u 
rH  w  x: 
•H  4J 
<0  * 

>  0)  >i 

a  axi 
o 

4J  i— I  (fl 
1-1  01  -H 
(0  lfl 
O'  fl 

^  c  ja 

(0  -H 

3  P  TJ 
C  (0  d) 
fl  din 
6  -H  3 
0  T3 
(H  <u 
<0  (A  £. 
e  fl  o 

U  (fl 

Ofi  c 

X-I  o  3 
3 

h  «  C 

o  o 

a) 

in  o  a) 
T3  c  c 
p  a  o 

O  Cfl 

o  a) 

0)  4J  * 

M  C  • 
•H  O 
O  fl  -P 
Z  Z  <D 


a 

z  in 
<0—1 
z  u  < 
ip  o  o 

I-  <->  Z 
Z  IP  < 

-  <*  z 

< 

z 


Z  in 
OO-I 
—  Q£  < 

i-  o  o 

<  U  Z 
Q£  IP  < 
IP  cc  Z 
a. 
o 


z  o 


in  <  ip 
>-  o  — 
in  —  i— 
a  Z  — 
OOO-I 

z  ^  z  - 

—  o  Z  o 

z  z  o  < 

OL  <  O  U. 
< 

2 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NO  I  ID  #  PA-00233 

PENN  DER  ID  3  56-91 
PAGE  5  OF  5 


SIZE  OF  DRAINAGE  AREA:  3.8  square  miles _ _ 

ELEVATION  TOP  NORMAL  POOL:  1847 . 3  STORAGE  CAPACITY:  330  acre-feet 


ELEVATION  TOP  FLOOD  CONTROL  POOL: 


STORAGE  CAPACITY: 


ELEVATION  MAXIMUM  DESIGN  POOL: 


STORAGE  CAPACITY: 


ELEVATION  TOP  DAM*.  1850.5  STORAGE  CAPACITY:  440  acre-feet 


SPILLWAY  DATA 


CREST  ELEVATION: 


1847.3  feet 


TYPE:  Concrete  chute  channel,  with  discharges  controlled  by  a 

doncrete  .weir  structure. 

CREST  LENGTH:  39  feet 


CHANNEL  LENGTH: 


60  feet 


SP I LLOVER  LOCAT I  ON :  right  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  none _ 

OUTLET  WORKS 

TYPE:  18-inch  diameter  steel  low  level  blowoff  pipe  encased  in 

concrete ;  16-inch  diameter  steel  siphon  pipe. 

LOCATION:  both  located  near  left  side  of  spillway. 

ENTRANCE  INVERTS:  1833  feet  (blowoff;  design) _ 

EXIT  INVERTS:  1822  feet  (blowoff;  field  measurement) _ 

EMERGENCY  DRAWDOWN  FACILITIES:  Galvanized  steel  cable  connected 

to  embankment  crest  and  to  con- 

HYDROMETEOROLOGICAL  GAGES  Crete  lid  covering  blowoff  inlet. 


TYPE: 


None 


LOCATION:  N/A 
RECORDS:  N/A 


crest  (according  to  owner) 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


subject _ MM  £/\  FFTV  lMS?FCT\QH - 

_ C-iALLO  DAM _ 
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SIZE  OF  DRAINAGE  AREA:  3.8  square  miles - - - - 

ELEVATION  TOP  NORMAL  POOL:  1847.3  STORAGE  CAPACITY:  330  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  —  STORAGE  CAPACITY:  — _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ ~~  STORAGE  CAPACITY:  _ " _ 

ELEVATION  TOP  DAM:  1850.5  STORAGE  CAPACITY:  440  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  1847.3  feet _ 

jYPE;  Concrete  chute  channel,  with  discharges  controlled  by  a 
cbncrete  .weir  structure. 

CREST  LENGTH: _ 39  feet _ 

CHANNEL  LENGTH :  60  feet _ 

SPILLOVER  LOCATION:  right  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  none _ 

OUTLET  WORKS 

TYPE;  18-inch  diameter  steel  low  level  blowoff  pipe  encased  in 
concrete;  16-inch  diameter  steel  siphon  pipe. 

LOCATION:  both  located  near  left  side  of  spillway. _ 

ENTRANCE  INVERTS:  1833  feet  (blowoff;  design) _ 

EXIT  INVERTS:  1822  feet  (blowoff;  field  measurement) _ 

EMERGENCY  DRAWDOWN  FACILITIES:  Galvanized  steel  cable  connected 

to  embankment  crest  and  to  con- 

HYDROMETEOROLOGICAL  GAGES  Crete  lid  covering  blowoff  inlet. 

type:  None 


LOCATION:  N/A 
RECORDS:  N/A 


MAXIMUM  NON -DAMAGING  DISCHARGE:  14  inches  to  16  inches  over  spillway  weir 

crest  (according  to  owner) . 
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12.  "Hydraulics  of  Bridge  Waterways,"  BPR,  1970,  Discharge 
Coefficient  Based  on  Criteria  for  Embankment  Shaped 
Weirs,  Figure  24,  page  46. 

13.  Applied  Hydraulics  in  Engineering,  Morris,  Henry  M. 
and  Wiggert,  James  N.,  Virginia  Polytechnic  Institute 
and  State  University,  2nd  Edition,  The  Ronald  Press 
Company,  New  York,  1972. 
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Soil  Conservation  Service,  2nd  Edition,  Washington,  D.  C. 
1969. 
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PHOTOGRAPH  5  View  of  an  erosion  ditch  at  the  downstream  edge  of  the  dam  crest. 
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GEOLOGY 


Gallo  Dam  is  located  in  the  Allegheny  Mountain  Section 
of  the  Appalachian  Plateaus  Physiographic  Province.  The 
Allegheny  Mountain  Section  is  characterized  by  gently  folded 
sedimentary  rock  strata  of  Pennsylvanian  age  or  older. 

Major  structural  axes  strike  from  southwest  to  northeast  of 
flanking  strata  dipping  northwest  and  southeast. 

Gallo  Dam  and  reservoir  are  located  just  southwest  of 
Jennerstown  at  the  base  of  the  east  flank  of  Laurel  Hill. 
Structurally  the  dam  lies  just  west  of  the  axial  trace  of 
the  Johnstown  syncline.  Bedrock  beneath  the  dam,  therefore, 
gently  tips  to  the  southeast  at  approximately  1  to  2  degrees. 

The  dam  and  reservoir  are  located  on  sedimentary  rock 
strata  of  the  Conemaugh  Group  of  Pennsylvanian  age.  The 
embankment  is  constructed  on  bedrock  of  the  middle  members 
of  the  Conemough  Group.  This  section  typically  consists  of 
interbedded  shales  and  sillstones  some  sandstone,  and  a  few 
thin  limestones  and  minor  coal  beds. 


Flint,  N.K.,  "Geology  and  Mineral  Resources  of  Southern  Somerset 
County,  Pennsylvania",  Pennsylvania  Geological  Survey,  C56A, 
Harrisburg,  Pennsylvania  1965. 
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